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DESCRIPTION 
DISC C ARTRIDGE, 
TECHNICAL FIELD 



Tha present Invention relates to a diea oartrldge, 
more apeuifically. a disc cartridge for housing a disc. I.e. , 
an dLnfoxmation recording medium for recording information, 
10 into a cartridge body. 



BACKGROUND ART 



A disc such as a magnetic disc or an optical diisc 
IB is known as an information recording medium for recording 
Inf conation. 



A disc is also used as an audio disc or a video disc. 
Further, a disc is also used ae an information recording 
medium of a data storage apparstus of a computer. 



For driving such a disc, e.g., an optical disc, an 
optical disc apparatus is widely used as a disc drive 
apparatus. 

As the recording density of a disc increases, there 
has been more demand for an optical disc apparatus having 
a larger capacity and a smaller size. Not only audiovisual 
(AV) equipment I but also personal computers nave been 
miniaturised and made to be portable. Thus, it le desired 
to reduce the size and the thickness of an optical disc 
apparatus 
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in general, a disc which can recori information is 
housed Into a. oartridge body to prevent dust or fingerprints 
attaching to the disc, such a disc cartridge for nouaing 
a dlao into a cartridge body Is dlsdoaed in, for example. 
Japanese Patent Nos. 3030894 and 317B047. 

A disc cartridge daaorlbed in Japanese Patent No. 
3030894 (partioularly, in paragraphs 0020 to 0024 and 0034, 
and Figures l and 5) and Japanese Patent No. 3178047 
(particularly, in paragraphs 0030 to 0034, and Figures I, 
2 and 4) is used for an no (miniaisk) . 



in each a disc cartridge, a dlao is housed in a 
oartridge body, in the oartridge body, an opening for 
IS exposing a part of the disc is provided. 

A disc cartridge has a movable shutter for opening 
or aloBlng the opening. The shutter moves ( specif loally , 
Slides) In the same direction as a direction of inserting 
a disc cartridge into a disc driving apparatus to open or 
Close the opening. 



The shutter has a substantially squared C- shaped 
cross section. Detachment prevention projections are 
provided on a bottom surface of the shutter. The shutter 
pinches the oartridge body with the dataohnent prevention 
projections engaged with a guide groove formed on a bottom 
aurfaoe of the cartridge body. Thus, the shutter slides In 
the direction of inserting the dlso oartridge into the disc 
30 drive apparatus . In the cartridge body . such a guide groove 
is provided in a portion closer to an outer periphery than 
the opening. 
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The disc cartriage aiao comprises a locking member 
for looking the shutter with the shutter closing the opening. 
The locking member Is proviaed in a portion closer to the 
tip in a direction of inserting the disc cartridge to the 
S disc drive apparatus than the opening. 

In the disc drive apparatus, a cartridge holder, to 
which the disc cartridge le mounted , is provided . On an Inner 
surface of the cartridge holder, a fixed opener pawl is 
10 provided. 

When the disc cartridge Is inserted into the disc 
drive apparstus, the opener pawl passes through a groove 
provided on a side surface of the disc cartridge, presses 
15 the locking member to release the lock of the shutter. Then, 
the shutter is moved in a rear direction and the opening 
is opened. 

With the opening being opened, a re- 
20 cording/reproduction head of the disc drive apparatus Is 
Inserted into the opening. Thus, it is possible to rooord 
infonnation on the disc housed in the cartridge body or 
reproduce information recorded on the disc. 

2^ Vt^e opener pawl is not able to close the shutter when 

the disc cartridge is removed from the disc drive apparatus. 
Thus, it is required to provide a leaf spring in the disc 
drive apparatus for closing the shutter when the disc 
cartridge is rsmoved fxwn the disc drive apparatus . The leaf 

JO spring slides the shutter by engaging to a hole provided 
on the side eurfaoo of the shutter and holding the shutter. 
Thus, the opening la closed. 
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usually, portions around the four corners of the 
bottom 8uzf aoe of the cartridge body serve aa reference planes . 
When tns disc cartridge is mounted to cn« disc drive apparatus . 
a meohoaloal chassis Is provided In a position corresponding 
5 to reference planes of the cartridge body. Installation 
surfaces are provided on the mechanical chassis. For 
mounting the diao cartridge to the disc drive apparatus, 
the disc cartridge Is pressed from above to position the 
disc cartridge vlth respect to the disc drive apparatus. 

10 

However, the disc cartridge disclosed In Japanese 
Patent Nos. 3030894 and 3178047 has the following p«}blems. 

When the disc cartridge Is removed from the disc drive 
15 apparatus, the resistance of the leaf spring which serves 
to have the shutter closes the opening Is felt and thus the 
feeling of operation Is not good. If the force of the leaf 
spring to hold the shutter Is weakened to redttoe the reslstanoe , 
there the shutter may not be closed with certainty. 

20 

If the disc cartridge le removed from the dlao drive 
apparatus without the shutter closing the opening, foreign 
natter such as dust enter trough the opening and attach to 
the disc . This nay hinder recording and reproduction of the 
2S disc. 

Further , It is required to provide a dedicated looking 
meohanism for locking the shutter with the shutter closing 
the opening. Thus, the degree of freedom In design* such 
30 as, to provide large curvature in a corner of a square-shape 
cartridge body, is largely spoiled. For providing a disc 
cartridge which corresponds to a disc having a smaller siae, 
the available area for the looking mechanism Is relatlvel^ 



j 
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daoreasAd. Thus , th« iipaaa for the locsklng mechanism Itself 
cannot be secured. 

In order to prevent the shutter being left open, an 
5 ambodlmant In whlah a foiGB le applied by a spring In a 
direction to close the shutter can be also considered. 
However, when a disc cartridge without the loolcing mechanism 
is oarrlod, a position of the shutter oan be readily shifted 
by an external force and duet and foreign matter enters more 

0 easily. Purtheimor© , if both the spring and the looking 
mechanism are provided, the number of parts increases, 
thereby increasing the oost for the disc cartridge. 

The guide groove for guiding a direction of movement 
5 of the shutter is provided on the bottom surface of the 
cartridge body. At least one of the detachment prevention 
projections provided in the shutter is engaged with the guide 
groove. On the bottom surface of the cartridge, not only 
the guide portion but also the opening ie provided, Thus, 
) the shutter moves around the opening. As a result, the 
portions around the opening are required to have plane 
surfaces. An outer periphery portion ot the opening is 
required to have a sufficient space to avoid interference 
with a lens actuator of the reoording/reproduotion head to 

1 be inserted into the opening, eince the guide groove is 
formed in a portion outside the opening, the width of the 
cartridge body becomes large. 

If the guide groove is located In an inner portion, 
the guide groove may communicate with the opening. In this 
caoe, even when the shutter closes the opening, a path for 
dust to enter through the guide groove may be fomed. 
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As the size of the diao decreases, the relative size 
of the recording/reproduction head of the disc drive 
apparatus Inoreases. •Oma, the Installation surface o£ the 
mechanical obaseis which faces the reference planes in the 
vicinity of the opening interferes with the re- 
cording /reproduction head. In order to avoid this, it is 
required to leoate the reoording/reproduotion head in a lower 
poeltioxi, opart f romthe cartridge hody. Thus, the thickneRs 
of the dieo drive apparatus becomes large. 

The objective of tho present invention is to solve 
the above-described problems by providing a disc cartridge 
which has a eimple structure to reduce coat, has an enhanced 
dust-proofing ability, and which can be miniaturized. 

OISCLOSURS OF THE iNVJiNTION 



A disc cartridge according to the present invention 
aompriaea ; a cartridge body including a dlec housing section 
ror housing a disc so as to be rotatablo. which is provided 
with an opening for exposing o pert of the dleci a shutter 
member which la movable to open or close the opening ; a shutter 
driving spring for applying a force to the ahutter member 
not to open the opening; and a locking portion for locldAg 
2S the shutter menber. 



The locking portion may be locked using the shutter 
driving spring. 

The cartridge body nay include a first case and a 
second case? and the first case and the second case may be 
integrally combined to foxn a disc housing section. 
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The aartrldg© body may be provided with positioning 
holes for defining the position of the disc cartridge with 
reRpeot to a disc drive apparatus for driving the disc vhan 
the disc cextridge is mounted to the disc driving apparatus . 

The cartridge body may Inoluda a first cese and a 
(second case} the first ease and the seeond ease may be 
integrally combined to form a disc housing section} and the 
positioning holes may be provided so ae not to penetrate 
the first case and the second case. 

The shutter member may include a spring engagement 
portion to be engaged with the shutter driving spring; and 
the shutter member and the shutter driving spring may alioa 
in the spring engagement portion at a substantially right 
angle with respect to a direction of a movement of the shutter 
member in a closing state in whioh the shutter member closes 
tbe opening. 

^° The cartridge body may be provided with a lock 

reoeeeed portion to which the shutter driving spring is 
engaged at a substantially right angle with respeot to a 
direction of the movement of the ehuttor member in a closing 
State in whian the shutter member closes the opening. 
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Arecessed-shape guide groove portion which is opened 
to the outside of the cartridge body may be provided on a 
aide surface of the cartridge body to be engaged with the 
shutter member; and one end of the shutter driving spring 
may move along the guide groove portion. 

An inclined surface for movement of the one end of 
the shutter driving spring to the lock recessed portion may 
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be provided on a surface of the spring engagement seatlon 
to abut the one sad of tlie ehutter driving siarlng. 

The first ooae may be provided with an upper 
engagement groove for guiding the movement of the shutter 
member and holding the shutter member: and the second case 
may be provided with a lower engagement groove for guiding 
the movement of the ehutter meidber and holding the shutter 
member. 

The ehutter member may be provided with an upper 
engagement protruded portion to be engaged with the upper 
engagement groove, and a lower engagement protruded portion 
to be engaged with the lower engagement groove. 

The lower engagement groove may be provided so as 
to be spaced apart from the opening by a predetermined 
dlstanoe. 

* bridging portion for bridging en outer periphery 
portion of the opening may be provided in the second case: 
the bridging portion may have a lower surface substantially 
ooplanar to a eurfaoc of the disc when a diso drive apparatus 
for. driving the dlao drives the diso end an upper surf aoc 

25 which is a ourfaoe coplanar to a surf aae of the opening close 
to an edge of the cartridge body and i s extended in a direction 
of oloslng the ehutter member; a aide surface of the first 
case may be provided with a notch? and the notoh of the first 
case and the upper eurf ace of the bridging portion may form 

30 a groove. 

The second ease may be provided with an opening range 
restriction portion for restricting an opening area of the 
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Shutter member; a major surface of the gooond case to be 
mounted on a disc drive apparatus for driving the disc may 
be provided with planar holding portions recesaed from the 
major surf aos In the vicinity of oocaars to which the shutter 
member is engaged which opposes the open area restriction 
portion via the opening. 

Tlie dl8o cartridge may further conprisa a look release 
portion for releasing the look of the looking member. 

Tho look release portion may be in contact with the 
shutter driving spring. 

The look release portion may comprise a pressed 
portion to be pressed by a disc drive apparatus for driving 
the disc, and the lock release portion may be provided so 
as to be movable in a direction that the shutter member opens 
or closes the opening. 

The look release portion may enter a look released 
state by pressing the pressed portion with the shutter member 
closed and locked, and tJien move with the shutter member 
to the opening position integrally with the shut Lor member. 

BRIBP DBSCRIPTION OP THE DRAWINGS 

Figure 1 is an exploded perepectivs view showing a 
disc cartridge according to Embodiment 1 of the present 
invention; 
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Figure 2 is a perspective view mainly showing the 
inner surface of an upper half in fimbodlment 1} 
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Figure 3 is a perspsotlve view mainly showing the 
outer Burfaoe of a lower half In BmboOlinenL 1; 

Figure 4 Is a perspective view of a shutter In 
S Embadlmant 1; 

Figure 5 is a plan view o£ an Important part showing 
the inner surface of the lower half la Eniboaijnent 1; 

10 Figure 6 is a plan view showing the inner surface 

of the lower half in Smbodlment li . 

Figure 7 is a cross-seotionaX view of an iinportant 
part o£ the disc cartriflge in Bmboaunent 1: 

IS 

Figure 8 is a cross -sectional view of another 
Important part of the disc oertridge in Bmbodiment It 

Figure 9 io a perspective view mainly showing the 
20 outer surface of the upper halt of the dlsa cartridge with 
the shutter closing the opening in Embodiment Xi 

Figure 10 is a perspective view mainly showing the 
outer surface ot the lower half of the disc cartridge with 
25 the shutter closing the opening in Embodiment 1; 

Figure 11 is a perspective view mainly showing the 
outer surface of the upper half of the disc cartridge with 
the shutter opening the opening in BmbodUnent 1; 

30 



Figure 12 is a perspective view mainly showing the 
outer surface of the lower half of the disc cartridge with 
the shutter opening the opening In Embodiment 1) 
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Figure 13 Is a perspectlva view of an important part 
of aholder on which the disc cartridge according to Bmbodiment 
1 is mounted; 

5 

rigurs 14 Is a plan view or an loiDortant part 
illustrating the look release operation in Embodinent 1; 

Figure 18 le a plan view o£ an iiqportaat part 

0 illustrating the looX. release operation in BmbodUnent li 

Figure 16 is a plan view of an important part 
Illustrating the look release operation in Embodiment Ij 

5 Figure 17 is a plan view of an Important part 

illustrating the lock release operation in Embodiment Is 

Figure 18 Is a plan view of an important part 
illustrating the look release operation in Bmbodiment 1; 

} 

Figure 19 Is a cross -sectional view of an important 
part Showing the disc cartridge when it Is mounted in 
Enibodiment 1; 

1 Figure 20 ie an exploded perspective view showing 
a disc cartridge according to Embodiment 2 of the present 
invention; 

Figure 21 is a perspective view mainly showing an 
outer Burfaaa of an upper half of the disc cartridge with 
a shutter closing an opening in Embodiment 2; 

Figure 22 Is a perspective view mainly showing an 
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outer aurface of a lower half o£ the disc cartridge with 
the shutter closing the opening In Embodlmeat 2} 

Flsrure 23 is a perspeutive of the shutter in 
s Embodijnent 2t 

Figure 24 is a perspeetlve view of an inqportant part 
illustrating a structure around the shutter of Bmboaiment 
2; 

10 . 

Figure 25 1b aperspeotive view mainly showing Inside 
the lower half in Embodinient 2t 

Figure 26 Is a plan view of an important part 
1 5 illuetratlng an operation of the ehutt or opening the opening 
la Bntodiment 2t 

Figure 27 is a plan view of an important part 
illuatratlng aa operation of the shutter opening the opening 
20 in fimbodUnent 2; 

Figure 28 la a plan view of ah Important part 
illustrating an operation of the shutter opening the opening 
in BmboOiment 2; and 

25 

Figure 29 is a plan view of an important part 
illuatratlng an operation of the shutter opening the opening 
in BTObodiment 2. 

3° BBfiT MODE FOR CMWYINO OUT THE INVBNTIOM 

Hereinafter, enbodimeate of the present invention 
are described with reference to the drawings. 
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Flgucft- 1 Is an axplodad parspactive view showing a 
disc GortrldgB 1 aooordlng to EmboOlnient 1 of the present 
5 Invention. 

The disa cartridge I hes a cartridge body lA Inoloding 
a disc houeina section 21 for housing a diao 2 so as to be 
rotatabl© and in which an opening 4a for exposing a part 

0 of the disc 2 is provided, a shutter 9 which is movable so 
as to open or close the opening 4a, a shutter driving spring 
• for applying a force to the shutter 5 not to open the opening 
4a. and a locking portion 13 (which will be deoorlbod later 
with reference to Plgure S) for looking the shutter s. 

The disc cartridge 1 is inserted into the disc drive 
apparatus (not shown) in -Y direction shown in Figure 1. 
After the disc oartriflge 1 Is mounted to the disc drive 
apparatus, the disc drive apparatus drives the disc 2. 

1 Specifically, the disc drive apparatus records information 
on the diso a or reproduces the inf ozmation recorded on the 
disc 2. 



The cartridge body lA inoludae an upper half 3 which 
serves as an upper case and a lower half 4 which serves as 
a lower case. The upper half 3 and the lower half 4 are 
integrally combined to form the disc housing section 21. 

In Figure 1, on outer surface of the upper half 3 
and an inner surface of the lower half 4 are Illustrated. 

To the lower half 4 , the shutter 6 is attached. The 
shutter 9 moves (more apeciflcally. slides) in Y direction 
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and the -Y direction which are parallel to the dirootion 
of inserting the disc cartridge I into the disc drive apparatus 
(not shown) to open or olose the opening 4a. in the 
desoriptiuns below, a position where the shutter 5 opsins 
the opening 4a la referred to as an opening position of tl^e 
shutters, or, simply, an opening position. A position wtie^e 
the shutter 5 oloees the opening 4a is referred to as a aloolng 
position of the shutter 5. or slimjiy. a closing position. 

Either the upper half 3 or the lower half 4 has la 
curved shape of a large curvature (») at a tip to be inaartJd 
into the disc drive apparatus (not shown). 



The shutter driving spring 6 is a helical torsion 
spring having both ends bent in a dirootion parallel to a 
thickness direction of the Also 2 and m the sane direction 
to each ether. Vhe shutter driving spring 6 is provided in 
the vloinity of the position where the shutter 5 opens th:e 
opening 4b. The shutter driving spring 6 applies a force 
to the Shutter 5 suoh that the shutter s moves In a direction 
to close the opening 4a (i.e., -Y direction). 

Hho tip of the shutter 5 is suppressed by a shutter 
retainer 7 not to rise np. 

on the lower half 4, a switch 8 is provided. By 
switching the switch 8, it is possible to select whether 
the disc 2 is in a recordable state or not. 

Figure 2 is a perspective view mainly showing the 
inner surface of the upper half 3. 



On one side of the upper half 3 which opposes one 
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aide of the Inner surfaae of the lower half 4 to which the 
shutter 5 la attached, an eaves portion which extends outwaird 
from a disa Housing section boundary wall 3o of the upper 
half 3 iB provided. In the eaves portion, a side notch 3a 
5 la providad at a comar In the vicinity of the closing posltlba 
of the shutter S In a £orm yiXlU a part of a surface opposing 
the lower half 4 out therefrom. With suoh a struoture, the 
side notch 3a and a protrusion of the lower half 4 form a 
side surface groove on a side surface of the disc oartrldgo 
10 1 . In the eaves portion, on upper engagement groove portion 
3b is provided along one side of the , upper half 3, whlcih 
opposes one side of on inner surface of the lower half 
to vhidh the shutter 5 is attached. 

^8 Figure 3 Is a perspective view mainly showing ti e 

outer surface of the lower half 4. 

When the disc cartridge 1 is mounted to the disc dri\ a 
apparatus (not shown), the recording/reproduction head aid 

20 a spinaie of the disc drive apparatus are insartad into tl e 
opening 4a for reoording information on the disc 3 or 
reproducing information on thft disc a. A bridging portidn 
4b for bridging the outermost periphery of the opening 4 a 
has a width substantially the seme as that of the opening 

25 4a and has a thickness smaller than that of the thickes t 
part of the lower half 4, with a part of an ejetomal surface 
of the lower half 4 cut therefrom. 



On on edge of the outer surface of .the lower hnn* 
4 close to a side surface on «rtiieh the shutter B moves, 
lower engagement groove portion 4o Is provided. The lower 
engagement groove portion 4o Is spaced apart from the opening 
4a by a predeteimlned distance so as not to oonsnunlaate WltSh 
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tne opening 4a. 
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in tha lower naif 4, an opening range reatrlotion 
portion 41 for restrlotlng an opening area of the shutter 
5 wben tne opening 4a la opened la provldeA. In the vlolnlty 
of both edge sides of the lower half 4 which oppose the openlhg 
range reatrlotion portion 41, holding portions 4d for I^a 
dlflo drive apparatus to hold the certrldge 1 are provided. 

In the vicinity of the terminal end in a direction 
of Inserting the disc cartridge 1 into tha diso drive apparatus 
(not shown) (i.e., in the violnity of the opening ranJe 
restriction portion 41) , positioning holes 4e are provided. 
The positioning holes 4e are used for defining the positlcn 
of tha disc cartridge 1 withrespeet to the dieo drive apparatv o 
When the diso cartridge 1 is mounted to the disc drive 
apparatus . 

In corners o£ the tip portion in the direction of 
20 inserting the disc cartridge 1 into the diso drive apparatiL 
(not shown) . corner reoe&eed portions 4£ out in a front edJe 
and OH a side surface are provided. The comer renees^ 
portions 4f are provided in oornero of the lower half 4 _ 
portions closer to the outer periphery than the holdinL 
2S portlonB4dinthelowerhal£4. The corner recessed portions 
4£ are used as reference planes with respect to a helgli 
direction when the cartridge 1 is mounted to the disc driJa 
apparatus . The holding portions 4d have planes recessed from 
the toajor surface of the lower half 4 of the diso cartridl 
30 I, 



Figure 4 is a perspective view showing a otruoturp 
of the shutter 6. 
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Tlie shutter 5 includes a plate portion 9f for closing 
the opening 4a at the oloalng pogltlon of the shutter S and 
a squared C»8haped portion 9g bent Into a substantially 
5 squared C-9he,pe fron one end of the plate portion St. The 
Shutter 5 is assembled so as to pinch the lower half « (the 
details will be described later). 

On one end of an upper surface of the squared C-ehaped 
) portion Sg, an upper engagement protrusion 5a Is provided. 
' ..iPn.theupper surface of theplateportlonSf., alowerengag«Dcnt 
protrusion 5b Is provided. The upper engagement protrusion 
Sa is provided so as to have a diagonal relationship with 
the lower engagement protrusion 5b. 

A spring engagement portion so is formed above the 
lower engagmnent protrusion 6b at a position lower than an 
upper Side surface of the squared C-shaped portion sg. The 
upper Bide surface of the squared C-shaped portion 5g and 
the upper portion oe the spring engagement portion So form 
a notoh 6d. The shutter driving spring 6 abuts a spring 
abutment surface Sh of the spring engagement portion So. 

An and aurfaoe of the upper engagement protrusion 
5a of the squared C-shaped portion 5g is on opener abutment 
surface 5e. a shutter opener of the disc drive apparatus 
(not shown) abuts the opener. abutment surface 5e, and thus, 
the Shutter 5 moves to open the opening 4a. 

Figure 8 is a plan view of an liqportaat part showing 
the inner surface of the lower half 4. 
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Inside the lower half 4 , as shown in Figure 3 . a raised 
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portion 4p with a locking raceeeed portion 4a and a spring 
alldlng surface 4h la formed ao as to locate on the back 
Of Tb& lower angagement groove portion 4a provided on the 
outer ouxface of the lower balf 4. A spring guide rib 41 
la provided in parallel wi th the spring sliding surface 4h. 
The shutter S is assembled ao as to bo Inserted at a position 
of an inclined portion 4k with the lower engagement protrusion 
5b fit Into the lower engagement groove portion 4o. 

One end oC tlie shutter driving spring d la aupported 
by the spring, supporting portion 43 so as to position above 
the spring guide rib 41 and the other end of the shutter 
driving spring 6 abuts the spring abutment surface Sh of 
the spring engagement portion 9o of the shutter 5, 

k tip portion 6b within a region 6£ the looking 
recessed portion 49 and a tip portion 6b which la engaged 
with the spring supporting portion 43 of the shutter driving 
spring 6 are vertioally bent in the sane direction aa the 
thlokness direction of the upper half 3 and the lower half 
4. 

Ae ohovm in Figure 5, the looking portion 13 locks 
the shutter S by the tip portion 6a of the shutter driving 
spring 6 and the locking recessed portion 4g. 

Typically, the positioning hole 4e is located in the 
violnlty Of a comer of a surface of the dlso cartridge 1 
to be mounted to the dlso drive apparatus (i.e. the bottom 
surface of the surface of the cartridge body lA) (not shown) . 
The positioning hole 4e is positioned Just beside the spring 
supporting portion 4 j . "nxe positioning hole 4e has a depth 
sufficient for inserting a positioning pin of the disc drive 
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apparatufl, hut. an upper surfana of the poe.1t toning hole 4b 
1b blocked • The positioning hole 4e Is provided on a coplanar 
surface M the spring guide rib 41. The spring guide rib 
41 and the Inner surface of the upper half 3 define a 
5 predetaxinlned gap. The shutter driving spring 6 moves 
between the gap » Herein , the positioning hole 4e Is provided 
so ss not to penetrate the upper half 3 and lower half 4. 
However, the gap nay conmiunloate with the positioning hole 
4e. 

10 

Figure 6 is. a .p^lan.vl^w. showing the Inner surface 
of the lower half 4. 

Figure 6 shows Lhe lower half 4 with the shutter 5 
15 and the shutter driving spring 6 Incorporated therein/ 

To the shutter 5 Is applied a force in the -V direction 
by the shutter driving spring fi and closes the opening 4a. 
The spring engagement portion Bo lo provided so as to have 
20 a predeterminBd width such that the tip portion 6a of the 
shutter driving spring 4 is elidable in the X axis direction. 
The spring abutment surface Sh is formed so as to intsllne 
toward the outside of the cartridge. 

25 Thus, when the ohuttor 6 closed the opening 4a, to 

cause the tip portion ea of the shutter driving spring 6 
abut the spring abutment surface 5h^ the shutter driving 
spring « moves Itself In -X direction with a repulsive force 
to expand itself . Since the tip portion 6a enters the looked 

30 recessed portion 4g formed in the lower half 4. it is in 
a position where it cannot move itself in the Y direction. 
The shutter 5 is locked at a position closing the opening 
4a. As described above, the tip portion Oa of the shutter 
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driving spring 6 ifi engaged with the looked recessed portion 
4g to look the shutter 8. j 

A length of the tip portion 6a is longer than la 
5 thlcJcneas of the raised portion 4p. Thus, the tip portion 
6a is expoeed on a side surface of the cortridgB body Ih. 
When the tip portion 6a Is pressed from the side surface 
to move toward the diec 2 so as to go out of the region of 
the locking recessed portion 4o, the tip portion 6a becomee 
10 movable along a spring sliding auxd^ace 4h. As a result, it 
becomes possible to slide the shutter 5:.ln an opening direotibn 
(7 direction] to open the opening 4a. 

With such a structure « according co the present 
15 embodiment, it becomes possible to look the shutter 5 using 
the shutter driving spring 6 without providing a new shutter 
locking mechanism. Also, it becomes possible to cut the tip 
of the diso cartridge on which a new shutter locking mechanism 
is oonventionally provided and form it into a curved shape 
20 du in the present embodiment. 

Figure 7 is a cross- sectional view of an Important 
part of the disc cartridge 1, Figure 7 shows the disc 
cartridge l with the upper engagement protrusion 5a being 
25 guided. 

In Figure 7, the disc 2 housed in the disc housing 
section 21 is chucked to the spindle of the disc drive apparatus 
(not shown) • Vh^ disc 2 housed in the disc housing section 
30 21 is at a position risen to a height of about the middle 
of the thickness of the diso cartridge I. The shutter 9 Is 
pinched by the upper half 3 and the bridging portion 4b of 
the lower half 4 in the side notch 3a of the upper half 3, 
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f 

The upper engagrsment protrusion sa la inaarted into the upper 
ongagoment groove portion 3b. Thus, the shutter 5 Is 
eonstrainea in Doth the x axis dlreation ana the ?, axis 
direction. The ahutter 8 la guided so aa to be movable la 
5 the Y direction or the -Y direotion along the Y axis whloh 
la perpendloular to the page. 

The upper engagement protrusion Sa passes the 
position of the opening 4a when the lock o£ the shutter 5 
10 le released. The upper engagement protrusion 5a la guided 
within a thioienes s of the upper half 3 . Thus . a lower surface 
of the bridging portion 4b can be at substantially the same 
height as a lower surface of the disc 2 and a large spaoe 
oan be provided In the outer periphery portion of the opening 
4a without significantly increasing the thickness of the 
dlao cartridge 1. 



15 



h lena actuator 11 for actuating a lens 12 of a 
reeordlng/reproduotlonhead 10 le inserted into the opening 
20 4a. Even when the lens actuator li is at the outermost 
periphery of the disc 2 , the lens actuator 11 does not Interfere 
with the disc cartridge l ana a sufficient epaoe is secured. 

The Shutter 5 is guided inside the eaves portion 
25 extending from elde notch 3a In a direction the shutter 5 
opens the opening 4a. Thus, the shutter s is not exposed 
on an eKtemal surface o£ the upper half 3. Therefore, the 
upper engagement protrusion sa and the upper engagement 
groove portion 3b can be prevented from being out of engagement . 
30 Thereby, a function of the shutter 8 to close the opening 
4a is not effected. As a result, damage and contamination 
such as fingerprints, or dust of the disc 2 housed In the 
disc cartridge 1 oan be prevented. Further, design with 
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respect to the appearance of the disc cartridge 1 Is not 
deterloxftted. 

Figure 6 is a oxross-sectional vXew of another 
5 Important part of the disc cartridge 1 . Figure 8 shows the 
dlao oartrldge 1 with the lower engagement protrusion 5b 
being guided. 

In Figure 8. the lower engagement protrusion 6b o£ 
10 . the shutter S Is guided to the lower engagement groove portion 
. ■ >'■.::• V 4fl..:'-The shutter 5 is constrained in the X-axis direction 
and the z-axis direction with the under half 4 plnahed by 
the lower engagement protrusion 5b and the spring engagement 
portion 9c. Since the lower engagement protrusion 5b does 
15 not pass the position of the opening 4a, it is poeeiblo to 
be guided in the lower half 4 as shown in the figure. 

Figure » is a perspective view mainly showing the 
outer surface of the upper half 3 of the disc cartridge 1 
with the shutter 5 closing the opening 4a. Figure lo is a 
perspective view mainly showing the outer surface of the 
lower half 4 of the disc cartridge i with the shutter g closing 
the opening 4a. 

25 Figure 11 ip a perspective view mainly showing the 

outer surface of the upper half 3 of the disc cartridge 1 
with the shutter 5 opening the opening 4a. Figure 12 is a 
perspective view mainly showing the outer surface of the 
lower half 4 of the disc cartridge 1 with the shutter 9 opening 

30 the opening 4a. 

As shown in Figures 9 through 12, on a side surface 
of the disc certrldge 1 to which the shutter 5 Is engaged. 



20 
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It la possible to touch the tip portion 6a of the shutter 
driving spring 6 whidh is exposed from the notch Sb of the 
eiuxtter s witlicut being covered by the raised portion 4p. 

When the shutter S is at the closing position, tie 
opening 4a is completely covered. The lower engagemait 
groove portion 4c does not communicate with the opening 4 1. 
Thus, there is no path for dust to enter, which enables 
highly duet -proof structure. 



• Next , 'an- operation of the disc cartridge I of t 
present embodiment opening the opening 4a is oescribed 



le 



With reference to Figures 13 through le, a struatu::a 
15 of a holder 30, on which the disc cartridge 1 aooording :o 
Embodiment 1 is mounted, is described. 

Fiqure 13 is a perspective view of an Inqportant pa::t 
of a holder on which the disc cartridge according to Bmbodimei it 
20 - 1 is mounted. 



The disc cartriflge l la inserted into the holder 20 
looated on the mcolianloal chaesle (not shown) to which the 
apindle ana the reoordlng/reproduntion head are inco::- 
25 porated. 



On a side eurface of the holder 20 of the side tm 
Which the cartridge l and the shutter 8 engage, a rotatab:^ 
axis aia which rotates a lock release lever 21 by 
30 preddtermined angle, a holding spring 23 for holding tlie 
disc cartridge I , and a force -applying spring 23 for applyli 
a small amount of force to the lock release lever 21 so t.a 
to rotate outward from the holder 20 are provided. Hereiii 
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ths foree-applylng spring 23 is a leaf spring. 

The holding spring 22 is loeatad so as to engage with 
the holding portion 4d of the disc oartridge 1 when the disa 
S oartridge 1 is inserted into the inneznost part of the holder 
20. 

The look release lever 21 Includes a oartxidge 
abutment portion 21b which ie looatad on a front' ond with 
10 respect to d direction of inserting the disc oartridge 1 
and abuts the side.*;8urface of the dieo oartridge 1, and a 
lock release portion 2io which is located on a rear end with 
respeot to the direction of inserting the disc oartridge 
1 whioh presses the shutter driving spring 6. 

15 

The lock release lever 21, the cartridge abutmant 
portion 21b and the look release portion 21o are located 
such that either the cartridge atoutmant portion 2lb or the 
look reloaao portion 21o enters into the holder 20 by rotating 
. 20 the lock release lever 21. 

The force-applying sprJng 23 applies a force to the 
lock release lever 21 suoh that the look release portion 
21o retracts to the outside of the holder 20 . In the inner 
25 aide surface of the holder 20, an opener pawl 20a is provided 
at a height of the side surface notch 3a formed on the side 
surfaoe of the disc oartridge 1. 

Figures 14 through 18 are cutaway plan views of 
30 InKportant parts showing the look release operation of the 
disc cartridge 1 . Figures 14 through 16 illustrate the disc 
cartridge 1 with the upper half 3 being omitted for the sake 
of assisting understanding the operation inside. 
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THe XocUng portion 13 locXe the abutter 5 using the 
Bhuttor driving spring 6 such that the shutter 5 does not 
open the opening 4a.. 

5 

At first « ae ehown in Figure 14, the dleo cartridge 
1 Is started to be Inserted into the holder 20. The lock 
release portion 21o Is retracted to outside the holder 20. 
Thus s the disc cartridge 1 Is not prevented from being Inserted 
10 and the disc cartridge 1 Is Inserted until a tip of the dlso 
cartridge 1 abuts the cartrldge.vrafautment portion 21b. At 
this time , the opener pawl 20a starts to enter the side surface 
notch 3b. 

15 Next, as shown in Figure 15, the cartridge abutment 

portion 21b abuts the side surface of the disc cartridge 
1 and Is pushed out from the holder 20 • Thus , the lock release 
lever 21 partially rotates and the lock release portion 2ie 
on the other end is inserted Into the notch 5d o£ the shutter 

20 5. At this point, the opener pawl 20a has not yet reached 
the opener abutment ourfaoo Be of the shutter S. 

Then, as shown in Figure 16, as the opener pawl 20a 
abuts the opener ahutment surface 5e of the shutter 5 , the 
25 look release portion 21o presses the tip portion 6a of the 
Shutter driving spring 6 inward to release the look. 

As shown in Figure 17 . when the disc cartridge 1 is 
further inserted, the shutter 5 is stopped by the opener 
10 pawl 20a. Only the cartridge body lA advances to open the 
opening 4a. The shutter driving spring 6 is pressed by the 
shutter 5 and moves. In this state, the holding spring 22 
Is pressed to the side surface of the disc cartridge 1. 
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Next, as shown In Figure 18, the tfleo cartridge 1 
Is insertad into the innermost part of the holder 20 and 
the holding spring 22 holds the disc cartridge I with the 
5 holding portions AA . Thus . the disc cartridge 1 Is completely 
inserted into the holder 20. The shutter 5 is oompleteiF 
at the opening position. •She reoordlng/reprodttotion head 
and the spinQi© can be inserted into the opening 4a. Thus. 
It is poselbla to record information on the dieo 2 or reproduce 
10 information from the disc 2. 

The shutter driving spring 6 is formed such that it 
can be moved to a position above the poeltloalng hole 4e. 
Thus, even in a structure m which the positioning hole 4a 
15 is located in a region o£ the movement of the shutter driving 
spring 6. the shutter driving spring 6 having a sutficient 
else can be used, and thus, a force to press the shutter 
5 can be freely adjusted. 



20 



25 



30 



For removing the disc cartridge 1 from the holder 
20. an eject mechanism can bo further provided. When the 
eject mechanism releasees the held state by the holding spring 
22, the disc cartridge 1 Is pushed out by a repulsive force 
of the shutter driving spring 6. As described above, the 
holder 20 eon serve as a ohutter look release appaxatus. 

Figure 19 is a scberaatio diagram showing the disc 
oartrldga 1 whan it Is mounted to a disc drive apparatus 
35. 

The disc cartridge 1 is installed on a neohanioai 
ohaesis 30 of the disc drive apparatus 3S. Installation 
surfaces SOa of the mechanical chaests 30 support the major 
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surface of the lower half 4 of the 6 isc cartridge 1 ( in general . 
In th« vicinity of the positioning hol«« 4e) ae reference 
planes. Thus, thedlsccartrldgel isposltlonedwlthreepect 
to its height. 

5 

However, providing only a pair of the installation 
surfaces 30a in the vicinity of the side surfaces o£ the 
disc cartridge 1 in a direction of novement of the shutter 
5 opening the opening 4a means that the disc cartridge 1 

10 is defined by only the reference planes on one side of the 
disc cartridge 1. This is not pr©f«:abla. Therefore,. It 
is necessary to provide the installation surfaces cor- 
responding to reference planes across a region of movement 
of the recording /reproduction head 10 of the disc drive 

15 apparatus 35. 

In the present embodiment, the disc cartridge 1 has 
an R- shape protrusion protruded Into an R-shape in the 
vicinity of the opening 4a. In such a disc cartridge 1, if 

20 the installation surface protruded from the tnechanical 
chassis 30 to the disc cartridge 1 is provided so as to 
correspond to the reference plane in the vicinity of the 
R-shape protrusion , the recording/reproduction head 10 abuts 
the protrusion of the reference planes. Thus, there is a 

J5 problem that it is difficult to miniaturize the diac cartridge 
1. Therefore, it is difficult to use portions which oppose 
the installation eurfaoes 30a via the opening 4a as reference 
Planes in the cartridge l protruding into an R-shapa in terns 
of a space. 

10 

Therefore, the comer recessed portions 4f having 
planar portions out from the major surface of the lower half 
4 are provided. Thus, the installation eurfaoes 31 
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oorrespondlrig to the corner recessed portions 4£ can be 
located at a higher position . Therefore « It beoomes possible 
to minimize the gap between th© recording/ reproduction head 
10 and the dlec cartridge 1 and reduce the thickness of the 
5 disc drive apparatU0. Furthermore, the corner recessed 
portions 4f are supported by the Installation suzcaces 31b. 
Thus, it is possible to ensure the Installation In the dioo 
drive apparatus 39 for driving the disc 2 and to assure the 
operation accuracy in recording/reproduction of the disc 
10 2. : 

Further, since the comer recessed portions 4f are 
provided so as to be orthogonal to the direction of inoertlng 
the disc cartridge 1, the installation surfaces 31 may be 
15 formed In a direction either from a tip oide or a side surface 
side of the disc cartridge 1. 

In the present embodiment, the structure in which 
two corner roocased portlona 4f are provided has been 

20 described. However, typically, there la spare room in the 
vicinity of the elde ourf aco to be engaged with the plate 
portion 5f of the shutter S on the tip side in the direction 
of inserting into the disc drive apparatus . Thus , a comer 
recessed portion 4f may ba provided in this portion. The 

25 structure in which two corner recessed portions 4f ore 
provided as in the present embodimant is preferable since 
the degree of freedom in terms of arrangement and movement 
Of the recording/reproduction heads or the like can be 
Improved* 

30 

In the present embodiment, the disc oartrldge.havlng 
the R-8hape protrusion has been described. Of course, the 
disc cartridge according to the present invention can be 
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applied to the disc cartridge having a rectangular shape. 
In the present embodiment, the disc cartrldgd having the 
opening on one elde has been explained as an example - However , 
the present invention can be applied to the disc cartridge 
S having openings on both oldeg as long as the shutters are 
provided on both sides via the upper engagement protrusions . 
the lower engagement protrusions , or the like to be engaged 
with the side »urfaues of the cartridge body. 

10 Furthermore « In the present embodiments the leaf 

spring Is used. as: the spring for applying foroe. However « 
the force may be applied by a torsion spring between the 
cartridge abutment portion and the mechanical chassis, for 
example* A means for applying a force can be appropriately 

15 set. 

(Embodiment 2) 

Figure 20 Is an exploded perspeotlvB view showing 
a disc cartridge 101 according to Embodiment 2 of the present 
20 invention. 

Tha disc cartridge 101 has a substantially similar 
structure as that of the disc cartridge 1 which has been 
dssaribed with reference to Figure 1 regarding Embodiment 

25 1 except for further including a lock release member 109. 
Therefore, for the sake of ein^pllclty of the description, 
description of the structure that is the some as that already 
described with reference to Figure 1 regarding Embodiment 
1 will be omitted . In the following description , components 

30 of the disc cartridge 101 which correspond to the oomponents 
of the disc cartridge 1 are referred to by the same name 
as those described in Embodiment 1. Purthertnoro, it should 
be noted that the reference numerals of the components of 
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the dlec cartridge 101 which correepond to the eomponente 
of the aisc cartridge l have the two last digits same es 
those o£ the reference numerals of the aoxnponente of the 
disc cartridge 1 described in Embodiment 1. 

5 

Figure 21 is a perspective view mainly showing an 
outer surface of an upper half 103 of the dleo cartridge 
101 with a shutter 105 closing an opening 104a. 

^0 Figure 22 is a perapeotlve view mainly shoving an 

outer surface of a lower^half 104 of the disc cartridge 101 
with the shutter 105 closing the opening 104a. 

AO Shown in Figures 21 and 22. on a side surface of 
15 the disc cartridge 101 to which the shutter 105 is engaged, 
the lock release member 109 covers a tip portion i06a of 
a shutter driving spring 106 which is exposed from a notch 
lOSd of the shutter lOS without being covered by a rai.sed 
portion 104p. Thus, basically, the gap from the outside of 
20 cartridge body lOlA through to the disc 102 has only a width 
required for allowing a squared C- shaped upper surface 
portion lOSg to pass. Further, at the closing position of 
the shutter 105, the opening 104a is completely covered. 
A lower engagement groove portion 104c does not communicate 
25 with the opening 104a. Thus, there ie no path for dust to 
enter, which enables a highly dust-proof structure. 

Figure 23 is a perspective view showing a structure 
of the shutter 105. 

30 

On one end cf the plate portion 105f for closing the 
opening 104a at a dosing position of the shutter 108 « a 
squared C- shaped side wall portion 1051 and the squared 
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C-ahaped upper eurf ace portion lOSg formed by, for oxaxapla, 
beuaing metal plate into a eubeLanLially aquared C-shape 
with a bending proaess or tha like, are provided. They are 
assembled so as to pinoh the lower hal£ 104. 

5 

On one end of an upper surface of the squared c<- shaped 
upper surf aoe portion lOSg, an upper engagement protrusion 
105a is provided. On an upper surface of the plate portion 
106£, a lower engagement protruoion lOSb Is provided. The 
10 upper engagement protrusion 105a is provided so as to have 
a diagonal relat lonohip. with the,l.owcir engagomont protrusion 
105b. 

A spring engagement portion lOSo is formed aoove the 
15 lower engagement protrusion lOBb at a position lower than 
an upper side surface of me sguared c-shaped upper surface 
portion lOSg . The upper aide s\ir£ace of the squared C-shaped 
upper surface portion lOSg and the upper portion of the spring 
engagement portion lOSo form a notch 105d. 

20 

A side end surface of the upper engagement protrusion 
105a of the acjuarad C-shap©d upper R\irfece portion lOSg is 
a release member abutment surface I06e. A shutter opener 
pawl 120a of the disa drive apparatus (not shown) abuts the 
25 release member abutment surface lOSe via the look release 
member 109 , and thus , the shutter 105 moves to open the opening 
104a (the details will be described later). 



30 



An edge surface 105J which opposes to the release 
member abutment surface 105e of the squared C-sbaped upper 
surface portion lOSg and is closer to the shutter driving 
spring 106 is engaged with the tip portion 106a o£ the shutter 
driving spring 106, 
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Figure 24 1$ « perepeotivo view of an Important part 
Illustrating a structure around the shutter of Embodiment 

With reference to FXgacd 24, arrangements ana 
relationships between the shutter 105, the shutter driving 
spring 106 and the lock release member 109 1» described. 



The lock release member 109 has, -for^ example « on 
opener abutment portion 109a to abut the shut tor; opener pa4l 
120a provided in the disc drive apparatus (not shown), la 
contact portion 109b to be engaged with the tip portion 106a 
of the shutter driving spring 106^ and a connecting portion 
15 I09o for connecting the opener abutment portion 109a aiid 
the contact portion 109b. | 

The connect ingportion I09c is incorporated In a space 
formed by the squared C-shaped side wall portion 1051, the 
20 eouared C-shaped upper surface portion lOSg, and the spring 
engagement portion 106o so as to be elidable with these 
components . 

The thickness of the lock release member 109 in Z 
25 direction can bemade smaller than those of the opener abutment 
portion 109a and the contact portion I09b so as to reduce 
the thickness of the disc cartridge 101 in the Z direction. 
Therefore, it is possible to prevent dust from entering the 
cartridge body lOlh and contaminating the disc 102, A 
distance of a sliding movement of the lock release member 
109 in the Y direction can also be controlled. An engagement 
surface of the contact portion 109b to be engaged with the 
tip portion 106a of the shutter driving spring 106 Is Inclined 
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opposite to an Inolined portion of the spring engagement 
portion 105o. 

NexLt with reference to Figures 29 througb 29, on 
5 operation for opening the abutter 105 In tbe Olec cartridge 
101 of Erobodliaent 2 is Oesoribed. 

Figure 25 le a perepeutXve view of on Important part 
showing the inner surface of the lower half 104 of the dleo 
10 cartridge 101 with the shutter 109 in Embodiment 2 closing 
the opening 104a . Herein , the locking portion tlS looke. the 
shutter 109 using the shutter driving spring 106 such that 
the shutter 105 does not open the opening 104e. 

15 Figure 25 shows arrangements of each o£ the lower 

half 104 « the shutter 109, the shutter driving spring 106« 
and the lock release member 100. 

For actually incorporating these components « the 
20 lock release member 109 la located along a space formed by 
the squared C*- shaped upper ourf ace portion lOSg, the squared 
C-shaped side wall portion lOSl, and the spring engagement 
portion 10Bc« With the lower engagement protrusion lOSb 
provided on the shutter 10 5 being guided to the lower 
26 engagement groove portion 104c provided on the lower half 
104. the Shutter 105 is mounted to the lower half 104 . Then^ 
the shutter driving spring 100 la Incorporated between the 
spring abutment aurf ace lOSh of the spring engagement portion 
105o and the spring supporting portloa 104J with a force 
30 being applied « These components are assembled into a state 
as shown in Figure 25, 



Thus, the shutter 109 and the lock release member 
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109 are incorporated to the lower half 104, Purthenaore, 
when the shutter driving spring 106 is incorporated^ the 
shutter 105 is pushed back to the closing position by a 
repulsive force of the shutter driving spring 106. At the 
5 same time, the lock release member 109 is also pushed back. 
The opener abutment portion 109a is stopped in a state being 
protruded in a direction of closing the shutter. In thio 
state, if the shutter 105 is tried to be moved in an opening 
direotion, the tip portion 106a of the ehutter driving spring 
10 106 between the shutter engagement portion 1050 and the raised 
. .. . . .. portion lOAp blooko the movement in the opening direction . . , 

Thus« it is possible to completely suppress the shutter 105 
being opened by an unnecessary external force or the like, 
and foreign matters such as damages, dust, and/or fin- 
is gerprinto of a human hand being attached on the disc 102, 

An exanq»le of operation for opening the shutter 105 
from this state is described. 

20 Figures 26 through 29 are cutaway plan views of 

important part a showing a process for putting a disc cartridge 
101 of Embodiment 2 on, for example « a tray, and a process 
for mounting the disc cartridge 101 to a holder 120 of the 
disc drive apparatus with the upper half 103 and the disc 

25 102 being omitted. 

With ref essence to Figure 26 showlxig a state im- 
mediately before the disc cartridge 101 Ig inserted through 
Figure 29 showing a state when the shutter 105 opens the 
30 opening 104a, this operation is described. 

When the disc cartridge 101 is put on a tray (not 
shown), as shown in Figure 26, it enters a state before the 
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oponor pawl 120a provided on thQ holder 120 o£ tho dlsa drlvd 
WP&z*atu5 (not shown) and enters a gap betvreen the upper 
half 103 and the lower hal£ 104 . In thle state , a£oroe applied 
by the shutter driving spring 106 acts on the engagement 
5 surface of the contact portion 109b, Thus, the lock release 
member 109 pressed toward the opener abutment portion 109& 
axiA has a gap of a distance S between the release member 
abutment surface lOSe and the opener abutment portion 109a 
(of course, the connecting portion 109c can bo seen via this 
10 gap] • 

When the oiec cartridge lOl is inserted by the 
distsmce S, as shown in Figure 27 , the opener abutment portion 
109a and the release member abutment suriiace lose abut each 

15 other. Tho abutment surface of the contact portion 109b is 
inclined toward the disc 102. Thus, whan che lock release 
member 109 is pushed by the distance B, the abutment surface 
presses the tip portion 106a in a direction of the disc 102 
<l,e. , X direction) « The tip portion 106a moves along the 

20 spring abutment surface 105h« and the look of the shutter 
105 is released. 

Accordingly I it is necessary that the distance S ia 
equal to or larger than the distance for the tip portion 
25 106b to slide along the abutment surface and reach a spring 
sliding surface I04h. The length of the distance S is 
correlated to an angle of on inoline of the abutment surface 
and can be appropriately set to an optimum value. 

30 The lock of the shutter 105 by the tip portion 106a 

is released, the disc cartridge 101 is further inserted, 
the opener pawl 120a presses the release member abutment 
portion I05e via the opener abutment portion 109a and deforms 
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the shutter driving spring 106. As shown in Figure 28. the 
upeulag 104a which has been closed by the plate portion 105£ 
o£ tha shutter 105 Is opened. 

An area of the opener abutment portlpn 109a is larger 
than on area of the release member abutment surface lOSe. 
Vhue , the locde release member 100 moves Integrally with the 
shutter 109. The shutter driving spring 106 moves toward 
the disc loa (I.e., in the X direction) by deformation. 
Movement aooompanled by the -def ormatlon can be absorbed by 
appropriately setting the gap between a diso holding portion 
104d and a side wall of the lower half 104. An influence 
on an operation of the shutter 105 to open the opening 104a 
can be avoided. 

Nhan the disc cartridge 101 is further inserted, as 
shown in Figure 29, an operation for opening the abutter 
105 is finished when the contact portion 109b abuts a side 
wall of the lower half 104 on the rear side with respect 
to the direction of insertidn (hereinafter, referred to as 
the rear side wall) , The opening 104a la completely opened. 

As dosoribed above , the holder 120 serves as a abutter 
loojc release device. 

In the above description of the present embodiment, 
a structure in lAidh the contact portion I09b abuts the rear 
side wall has bean dasorlbed. Of course, a partition may 
bo provided on the forward side in the insertion direction 
of rather than on the rear side wall to finish the opening 
operation of the shutter 109 as long as the plate portion 
105f completely opens the opening 104a. 
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In the present embodiment, a structure in which the 
tip portion 106a of the abutter driving spring 106 is moved 
into tne flieo cartridge 101 to release the look has been 
doBcrlbed. However* the lock may be xeleasea by moving the 
5 tip portion 106a outside. A structure of the spring and a 
shape o£ a tip of the looK release member can be appropriately 
designed. 

Further, although the shutter driving spring 106 uses 
10 the helioal torsion spring , ot>her elastio bofUes may be used . 

As desuribed above, aocording to the present 
invention, the lock releasing operation of the shutter lOS 
and the opening operation of the opening I04a are performed 

15 by opener pawl 120a. Thus, it la not required to further 
provide the lock release mechanism in the disc drive apparatus 
such as a zecerding/reproduotion apparatus. TheMfore, it 
is possible to extremely simplify the structure of the aiao 
drive apparatus and to roduoe the cost for the diso drive 

20 apparatus. 

When the shutter los opens the opening 104b. it does 
eo after the look of the shutter 105 is released. When the 
Shutter los closes the opening 104a, the shutter 105 is 

25 securely looked after the opening 104a is closed. Thus, the 
reliability of the lock and the lock release operations of 
the shutter 105 can be improved. In other words, the disc 
oartridge according to the present invention has a sig- 
nificant effect of securely preventing the opening 104a from 

30 being carelessly opened by an external force when the opening 
104a is dosed by the shutter 105 and achieving the operation 
Of opening the opening 104a with an extremely simple apparatus 
structure when the opening 104a is opened by the shutter 



2fl£5Mfl 2B If^m S. YAMAMOTO OSAKA 



NC.2382 P. 4:/90 



P32373 

- 38 - 

lOS. 

7urtner« tne locx release member 109 aaxi be within 
a region of a gap, for example, through whloh the opener 
5 pawl I20a fozmed on the side surface of the disa Gartrtdge 
101 oan paas. Thus« the lock release member 109 does not 
Inorease tne thicienefia of the disc oartrldge 101 in a dlreotlon 
orthogonal to the disc end an area of the disc cartridge 
101 m a planar ddLreotion of the dlso 102. 

INDUSTRIAL APPLICABILITY . 

Aa described ahove, according to the disc cartridge 
of the present Inviention, both closing and opening by moving 

15 a shutter member using a shutter driving spring, and 
preventing the shutter member from being opened carelessly 
by a user handling the apparatus in a closed state to close 
the opening can be implemented. Thus« a disc in the disc 
cartridge can be securely protected by an inejqpensive 

20 structure. 

The shutter driving spring performs a plurality of 
functions, such as closing of the opening and looking of 
the shutter member. Therefore, the size of tne cartridge 
2S oajx be reduced compared to that in the case where similar 
functions are respectively performed by dedicated parts. 

Further, it is not necessary to provide a new lockihg 
mechanism on a tip of the disc oartrldge to be inserted into 
30 a disc drive apparatus. Thus, the degree of freedom in a 
design in appearance increases and it is possible to employ 
a novel form having a large curvature on the tip. It Is also 
possible to locate components of the disc drive apparatus 
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in a port ion having a curvature , Ae a result , a dl ac cartridge 
which can contribute to miniaturization o£ the dieo drive 
apparatus can be Implemented. 

5 According to one embodiment of the present Invention « 

It 18 poaaXble Lo locate the abutter driving spring without 
reducing an area of a apacB for the shutter driving spring. 
Thus « the f ozmof the shutter driving spring can be elmpllf led« 
the coat of the shutter driving spring can be reduoadt and 

10 the quality o£ the product can be improved « Furthermore, 
' a, positioning hole and a region o£ movement of the shutter 
driving spring communicate with each other. Thus, the disc 
cartridge formed can be smaller than that in the case where 
podi liouixxg holes and the region oC the movement o£ the shutter 

15 driving spring are separately formed In dedicated spaces. 

According to one embodiment of the present invention , 
the shutter Is looked by using the shutter driving spring 
in the closing state of the shutter. Thus, the shutter can 
20 be locked usinq a very simple struoture without adding a 
new part for locking. Therefore « the disc cartridge can be 
produced at an inexpensive cost. Furthermore, a disc 
cartridge having a high reliability on a locking operation 
can be provided since the numDer of the parts does not increase . 

25 

According to one embodiment of the present invention , 
the look of shutter can be released by directly pushing, a 
tip portion of the shutter driving spring. Further, the tip 
portion of the shutter driving spring Is in a guide groove 
30 portion provided on a side surface of the cartridge body. 
Thus, the look can be prevented from being released due to 
a careless touch from outside the cartridge. Therefore, a 
safe locking release device can be provided. Further « the 
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Shutter 0£ tne aisa cartridge enters a closing state by a 
force opplled by the ehutter driving spring. Thus , the diec 
cartridge has a good teeling of operation during removing 
the disc cartridge. 

5 

According to one embodiment o£ the present Invent ion , 
when the shutter goes back from the opening state in which 
the shutter opens the opening to the closing state in which 
the shutter closes the opening, the tip portion of the shutter 

10 driving spring con be stably moved to the lockrecessed portion « 
Thus, the reliability of the lock operation o£ the shutter 
can be improved* A condition of a surface abutment the; tip 
portion of the shutter driving spring may be changed l}y 
repetitive use. Even in the case where friction efficiency 

15 during the movement of the shutter member increases due to 
such a change , the shutter can be looked with high reliability • 

According to one embodiment of the present invention , 
a thickness of an engagement portion of the shutter member 

! ! 

20 and the cartridge body can be reduced. Thus « It Is possible 
to reduce the thickness of the diso oartridge. Further, the 
size of an optical pickup for recording information on or 
reproducing information from tho disc housed in the disc 
cartridge can be reduced. This has a significant effect on 

36 mlnlaturlBatlon of an optical disc apparatus using the disc 
cartridge of tne present application. 

According to one embodiment of the present invention , 
the shutter member and the cartridge body are securely engaged , 

i i 

30 and the shutter member can be prevented from being detached 
from tho cartridge body and damaging or similar the housed 
disc due to, for example « a force applied from outside the 
disc cartridge. This Is also effective for reducing the 



20C5$ 4fl 2a 5^43i) S.YAMAMOTO OSAKA 



NC.2382 P. 46/90 



F32373 

- 41 - 

thlckneas of the disc cartridge according to the present 
Invention and reducing the else and the thlcknesa of. the 
disc drive apparatus. 

5 According to one embodiment of the present Invention , 

it is poaaible to implement the diao oartrldge which has 
a high sealing ability and can prevent dust or the like from 
entering into the opening through a lower engagement groove. 

^0 According to one.embodiment of the present invention , 

a lower surface of the bridging portion provided on the eecond 
case is substantially coplanar to a lower surface of the 
disc when chucked to a spindle, and an upper surface of the 
bridging portion forme a groove on a side surface of the 

IS cartridge body with a notch formed on an end of the first 
case. Thus, the guiding and holding of the shutter member 
are not affected. There is less necessity in restrioting 
the size of the optical pickup of a portion outer the periphery 
of the disc. The restriction on the arrangement of the 

20 optical pickup in the disc drive apparatus can also be reduced . 
Thus, it is possible to implement reduction of the thiokhese 
and the size of the optical pickup apparatus using the disc 
cartridge of the present invention. 

2 ^ According to one embodiment of the present invention , 

even when the optloai pickup apparatus moving below the 
opening across the inner periphery to the outer periphery 
cf the dl6C 18 at the outer perixoiery aide of the disc, a 
cartridge inatallation portion provided on a chassis or the 

JO like of the disc drive apparatus for Installing the cartridge 
body does not Interfere with the optical pickup with respect 
to a height direction . Thus , the thickness of the diso drive 
apparatus can be reduced. This causes a large effect 
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partloulariy in the disc drive apparatus using the disc 
cartridge which housea a dlac having a amaller diameter 
compared to the size of the optiaai pideup device, 

5 According to one embodiment o£ the present invent;Lon , 

when the disc cartridge Is Inserted Into the cartridge holder, 
the shutter lock releAfiie oparation can be implemented with 
a very aimple structure « Accordingly, miniaturization of 
the cartridge holder device, and thus mlniaturissatlon o£ 
10 the disc drive apparatua can be. implemented. 

According to one embodiment o£ the preaen I Invention , 
when the disc cartridge is Inserted into the cartridge holder , 
the end for releasing the shutter locking mBons does not 
15 abut the tip of the cartridge . !Fhu6 , it is possible to provide 
a high grade shutter look releasing device which does; not 
cause scratches on the cartridge body or an unpleasant 
seneetion when the disc cartx'ldge is Inserted, 

20 According to the disc cartridge of one embodiment 

of the present invention, the shutter driving spring 
implements both the shutter member closing an opening and 
prevents the shutter member carelessly opening the opening 
due to handling by a user after the shutter member is closed, 

25 Thus, a disc in the disc cartridge can be securely protected 
with an Inexpensive structure . Further . the shutter driving 
spring performs a plurality of functions, such as pushliig 
back the shutter and locking the shutter. Therefore, it is 
possible to have a structure in which mechanisms are 

30 concentrated to one place compared to that m the case where 
similar functiono are respectively performed by dedicated 
parts. As a result, the size of the disc cartridge can be 
reduced. Further, it is not necessary to provide a new 



2llC5^f 4fl 2B 51144^ S.YAMAMOTO OSAKA 



NO. 2382 P. 48/90 



P32373 

- 43 - I 

looking mecnaniGm on the tip. Thus, a degree of fraednm in 
deeign In appearanoe Inoreaaca and It la poaalble to employ 
a novel form having a large ourvatura on che tip . it is also 
poeelble to looatc oomponenta o£ the disc drive apparatus 
5 In a portion having a curvature m oroer to aontrlbote to 
miniaturisation of the dlao drive apparatus. 

Further, it la no longer neaeeaary to provide a 
loojcing mechanism on the tip In a dlreation of inserting 

10 th& cartridge into the disc drive apparatus «/anda lock r^l^ase 
portion for releaRing the lock of the shutter using the shutter 
driving spring is provided in the disc cartridge, Thus« It 
Is no longer necessary to prov:i.de a specialized look release 
mechanism In the cartridge holder of the disc drive apparatus . 

15 Therefore, the size and the number of the parts of the disc 
drive apparatus can be reduced. 

According to one embodiment of the present invention , 
the lock release portion releases the look by moving in a 

20 direction thai the shutter member opens the opening. Thus, 
the look release operation is possible with a signif ioantly 
simple structure , for example . a structure in which an opener 
pawl is provided in the disc drive apparatus for driving 
the cartridge to a recording/reproduction section for 

25 recording or reproducing the dloo housed In the cartridge. 
The structure of, for example, the cartridge holding portion 
of the disc drive apparatus can be extremely simple. This 
has a large Influence on reducing cost of the disc drive 
apparatus and reliability thereof. More specifically. In 

30 such a structure, the shutter opens the opening after the 
look release portion releases the lock of the shutter by 
the Shutter driving spring. Thus, the reliability of the 
operation of the shutter opening the opening Is high. 
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Regarding the closing operation, reliability Is also high 
alnoe the look release portion alides the shutter In a 
direction. or closing the shutter in a aijuared C- shape bent 
portion of the shutter and the shatter lock mechanism' can 
5 he restored hy the shutter driving spring. 

According to one embodiment of the present Invention, 
the lock release portion io pressed by the opener pawl to 
release the lock and moves to the opening position with the 
■ • 10... ... shutter member after it finishes releasing the louk. Thus, 

tiie loclc release portion and the opener pawl do not interfere 
with eadh other and retraction space for the look release 
portion Is not required In the cartridge . , the cartridge 

oan be miniaturized. 
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